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m Sir: 

O Applicant forwards herewith a Declaration signed by the inventor, David Sikharulidze, 

-< PhD., who is an expert in the fields of liquid crystals and liquid crystal displays. Dr. 

Sikharulidze has testified as to why one of ordinary skill in the art would not have obviously 
combined the references relied on by the Examiner in the Final Rejection. In addition. Dr. 
Sikharulidze has testified that he has read the responses submitted by his undersigned attorneys 
on April 5, 2006, and agrees with the statements therein. The technical rationale set forth in Dr. 
Sikharulidze's Declaration, and the statements set forth in the April 5, 2006 Response, provide 
ample technical rationale as to why the Examiner's position is the result of hindsight. The 
Examiner has cast around to find references that disclose individual aspects of Applicant's 
invention. However, one of ordinary skill in the art would not have combined the references 
because they are, in actuality, directed to different types of liquid crystal technology, as set forth 
in Dr. Sikharuldize's Declaration and the arguments submitted in the May 8, 2006 response. 
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the May 8, 2006 response. 

Based on the foregoing, and the Declaration, allowance is in order. 

To the extent necessary, a petition for an extension of time under 37 GF.R. 1.136 is hereby 
made. Please charge any shortage in fees due in connection with the filing of this paper, including 
extension of time fees, to Deposit Account 08-2025, and credit any excess fees to such deposit 
account. 
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CENTRAL FAX CENTER 

JUN 0 2 2006 PATENT APPLICATION 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re the Application of 

David SIKHARULIDZE Group Art Unit: 1772 

Applications.: 10/698,028 Examiner: SOWFUNHON 

Filed: October 31, 2003 Docket No.: 1509-467 

For: BISTABLE NEMATIC LIQUID CRYSTAL DISPLAY DEVICE 

DECLARATION UNDER 37 C.F.R. SI .132 

^ I, David Sikharulidze, hereby declare and state: 
J) 

H 1. I am the inventor of the referenced application. 
> 

g 2. My Curriculum Vitae is attached as Exhibit 1 . The Curriculum Vitae is 

^ accurate in all respects, except that U.S. equivalents for the degrees that were awarded are set 

J3 

— forth. 
Tl 

^ 3. The vast majority of publications listed in my Curriculum Vitae are in refereed 

^ journals, and therefore were subjected to peer review prior to publication. 

4. As a result of my work experience and education, I am considered an expert by 
my peers in the fields of liquid crystals and liquid crystal displays. 

5. I have carefully reviewed the Remarks portion of the April 5, 2006 response to 
the January 6, 2006 Office Action, as submitted by my attorneys, and agree with the 
statements set forth therein. 

6. I have also carefully reviewed the April 17, 2006 Advisory Action issued by 
the Examiner of the U.S. Patent and Trademark Office, and do not agree with many of the 
allegations stated therein for the reasons set forth in the subsequent portions of this 
Declaration. 
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7, Concerning the allegations in paragraph 3 of the Advisory Action, U.S . Patents j 
5, 457,235 and 5,626,791 do not describe nematic liquid crystals (LCs) that exhibit 

ferroelectric features. On the contrary, the ferroelectric LCs of these two patents differ 
considerably from the nematic liquid crystals of claim 1. These patents only describe some 
materials and components, which might be useful to improve some parameters of liquid 
crystals, including ferroelectric liquid crystals. In contrast to ferroelectric liquid crystals, 
nematic liquid crystal materials do not exhibit intrinsic Instability. This property of liquid 
crystals is described in many liquid crystal handbooks (see for instance: Iam-Choon Khoo, 
Shin-Tson Wu, Optics and Nonlinear Optics of Liquid Crystals, World Scientific, 1993 
(Exhibit 2); L.M. Blinov, V.G. Chigrinov. Electrooptic Effects in Liquid Crystal Materials, 
Springer, 1996 (Exhibit 3); P.G de Gennes and J.Prost The Physics of Liquid crystals, 
second edition, Clarendon Press, Oxford,1993 (Exhibit 4) ). 

8. In response to the allegation in paragraph 4, the Takano device is different 
from the Eguchi device because of the construction, LC materials and electro-optical effects 
thereof Consequently, one of ordinary skill in the liquid crystal art would not have modified 
the Eguchi et al. device as a result of the disclosure in the Takano patent to form a bistable 
device with an orientation that enables modulation of polarized light due to reorientation of 
the LC molecules. While the Takano patent mentions improving contrast and response speed, 
there is no connection between these factors and obtaining first and second stable states in 
nematic LCDs. 

Concerning paragraph 5, it is a scientific fact that a planar cell nematic liquid crystal, 
when switched between two equal zenithally reverted homeoplanar states, will produce 
results that are not optically distinguishable. The ferroelectric liquid crystal in the Eguchi cell 
(not ferroelectric nematic liquid crystal, as erroneously mentioned by the Examiner on page 
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4, line 1 of the Advisory Action), switches between two azimuthally different states. In this 
case, the molecules of the ferroelectric liquid crystal move in conical paths between two 
azimuthally distinguished planar states in response to applied unipolar pulses. U.S. patents 
6,867,836 and 7,006,165, mentioned by the Examiner, are irrelevant because they describe 
devices that have very different constructions, alignment layers and driving methods from 
those of the Eguchi celL Consequently, one of ordinary skill in the art would not have been 
motivated to consider the '836 or * 1 65 patents in connection with the Eguchi ceD, 

U.S, Patent 7,006, 165 describes a device which is driven by a combination of optical 
and electrical signals. One of the surfaces of this device has a specially designed alignment 
03 layer, providing two azimuthally different alignment profiles. The alignment of the LC 



> 



changes depending on the polarization of light incident on the LC. Consequently, the nematic 



^ liquid crystal adopts two different azimuthal states. Also, this process can be controlled by 



heating, produced by incident light 

In U.S. Patent 6,867,836, the alignment layer is made by using a linear 



IT1 

( ^ photopolymerization (LPP) technique, by patterning an alignment layer with small areas; the 

6 

alignment layer contains profiles having different azimuth orientations. The device employs a 
chiral nematic LC. In response to the application of electric pulses, the molecules in the 
alignment layer adopt one of these orientations on the patterned surface. 

From the above, the devices of the '836 and * 165 patents are very different and use 
different techniques for alignment and switching of the nematic liquid crystal from the 
standard alignment of the Eguchi cell. Consequently, one of ordinary skill in the art who was 
interested in the Eguchi cell would not have paid any attention to the disclosures of the '836 
and 1 165 patents. 
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9. In connection with paragraph 6, as mentioned previously, the Bguchi and 
Takano devices are very different and one of ordinary skill would not have been led by them 
to the combinations of independent claims 1 and 16 that require the LC material to have first 
and second stable states or first and second different orientations. A simple combination of 
Eguchi and Takano would not lead to the bistable nematic device of claims 1 and 16 because 
of the different constructions and electro-optical effects of these devices, 

10. In response to paragraph 7, Applicant previously mentioned that the Eguchi 
device uses a pair of 90° cross Nicol polarisers. This statement was an answer to a previous 
incorrect remark of the Examiner that the Eguchi device uses one polarizer to distinguish 
between different optical states of the liquid crystal. One polarizer cannot distinguish 
between different optical states of the liquid crystal; two are needed. 

11. Concerning paragraph 8, Figures 2, 3 and 5 of Eguchi and description thereof 
at column 7, line 56 through column 8 , line 67 indicate the molecules (1) switch from one 
state to another due to electrical dipole moment, and (2) move in a conical path to switch 
between azimuthally distinguished planar stable states in response to opposite polarity pulses. 
As paragraph 8 states, the Eguchi device does not provide zenithal switching of the 
molecules. However, that is not what Applicant argued in the first full paragraph on page 5 
of the April 5, 2006 response. 

The point Applicant made in the April 5, 2006 response was in response to the 
Examiner's position about combining the Eguchi and Takano devices. Combining the Eguchi 
and Takano devices does not lead to a nematic bistable device, similar to the claimed device, 
because, in the Eguchi planar cell, a nematic liquid crystal mixture could be switched 
between two equal zenitally reverted molecular orientations, which can not be optically 
distinguished from each other. .In this case, in response to pulses of a first polarity, the 

A _ 
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molecules would have a vertical alignment close to a first of the cell surfaces and a horizontal 

alignment close to an opposite second cell surface at zero field. In response to pulses of a 

second polarity, the molecules would have a second orientation with a zenithally reverted 

orientation. Therefore, both states exhibit equal bireffingent effects at zero field and optical 

responses can not be distinguished from each other. 

12. In response to paragraph 9, Applicant notes that unlike the Crawford and 

Tanako devices, Applicant's claimed devices of claims 1 and 16, and the claims dependent on 

them, are based on an electro-optical orientational effect in nematic LCs that modulates 

3J polarized light. Therefore, as usual for an orientational effect, the molecules must be well 

Tl 

^ aligned (for example as achieved by a rubbed polyimide layer) for best optical performance. 

2j The optical effect is achieved by locating the cell between two crossed polarizers. As known, 

in this case the intensity of transmitted light is defined as: 

f 1 I = Iosin 2 2asin 2 (ndAn/X), 

b 

^ where a « angle between a polarizer and director(alignment direction of nematic LC 

molecules), 1q = intensity of polarized light/incident on the cell, d = thickness of the cell, An 
= optical anisotropy of the LC, X flight wavelength. For maximum optical effect, the cell is 
located between polarizers so the angle between the director and polarizer is a=45°. In this 
case sin 2 2cx= sin 2 90°=l and the optical effect is maximized by: I = Io sin 2 (*d An IX). The 
scattering effect in such a cell means that the LC molecules arerfcndomly distributed in the 
cell. To estimate how the scattering effect influences the optical effect, it can be validly 
assumed that a first half of the molecules are oriented 45° with respect polarizers, to thereby 
provide maximum transmittance and the second half of the molecules are oriented parallel (or 
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orthogonal) to the polarizers, to thereby provide zero transmittance. In this case, the cell 
between the crossed polarizers transmits light in the same manner as the cell which has an 
angle between the director and polarizer of a =(45°+ o°) 12 - 22.5°. Consequently, 
transmittance of the cell with a scattering effect is: W - lb sin 2 (2 x 22.5°) sin 2 (7rd An A,)= 
sin 2 45° sin 2 (rcd An /X)- (lo /2) sin 2 (7rd An A), because sin 2 45°=l/2. From this simple 
example it follows that in case of scattering effect, the optical effect is reduced at least by a 
factor of two compared to the optical effect provided only by the orientational effect of the 
cells of claims 1 and 16. This also confirms that the operational modes of the Eguchi and 
Tanako devices differ, and one of ordinary skill would not have combined these references to 
provide the device of claim 1 or 16. 

13. In response to paragraph 10, the Bryan Brown device is not bistable, and uses 
a LC with negative dielectric anisotropy and specific alignment arrangements of the 
substrates to get good contrast and response time. Because the Bryan Brown device works in 
different ways and has a different construction from Applicant's claimed device, one of 
ordinary skill would not have modified the Eguchi cell to include any features of the Bryan 
Brown device, 

14. In reply to paragraph 1 1, Thurston discloses that dissolving (mixing) a 
pleochroic dye into a liquid crystal provides optical contrast between the vertical and 
horizontal states. The Thurston liquid crystal is thus used with at least one polarizer (column 
2073a, first paragraph below Fig.6), to distinguish between the different optical states of the 
liquid crystal. On the other hand, as has been mentioned, the examiner's proposed 
combination of the Eguchi and Takano devices leads to devices with light scattering effects, 
which is a different optical mode from the Thurston optical mode. There are not any 
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indications of switching between vertical and horizontal states in this device, which, by 
Thurston, can allow using a pleochroic dye with one polarizer. 

In the claimed device the nanoparticles that are suspended in a pure nematic LC 
exhibit an electrical charge. It is not obvious that the mixture proposed by the Examiner, that 
includes dyes, will cause the same effect. In the claimed device, which employs an 
electrooptical composition that includes dyes, an optical effect can be achieved with one 
polarizer or without the polarizers, due to stabilization of vertical and horizontal orientations 
of molecules during switching, 

15. In response to paragraph 12, claim 3 indicates the nanoparticles acquire an 
electrical charge to assist in providing bistable switching in our device. 

CD 

m 16- Based on the foregoing, the Examiner's position and arguments are incorrect. 

CO 

H 

>> I hereby declare that all statements made herein of my own knowledge are true, and 

that all statements made on information and belief are believed to be true; and further that 
J^j these statements were made with the knowledge that willful false statements and the like so 

O made are punishable by fine and/or imprisonment under Section 1 001 of Title 18 of the 

^ United States Code, and that such willful false statements may jeopardize the validity of the 

application or any patent issuing therefrom. 

Date: <Dzj06/Z£O6 . /, J==^~ 

J David SKHARULIDZE 
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CURRICULAM VITAE 
SIKHARULtDZE DAVID 

1970 -Masters of Science in Physics, Tbilisi State University; 

1980 - PhD in Physics and Mathematics from Tbilisi State University; 

1995 - Doctor of Science in Physics and Mathematics from Georgian Technical University 

1986-2000 - Head of Optical Image Solid State Converters Laboratory (Institute, of 
Cybernetics of Georgian Academy of Sciences) 

1997-2000 - Senior researcher of National Institute of Matter Physics and Calabria 
Scientific Park, c/o Physics Department, University of Calabria 

Since September 2000 at present - Research Scientist of Hewlett-Packard Laborastories 

Bristol 

Awards: 

5 1987 - Silver Medal from Exhibition of National Achievements of USSR 

]3 (for developing : Fast liquid crystal image converter), 

H 

. ^ 1989 - Winner of State Prize of Georgian Republic in Science 

; § (for developing : Liquid crystals with induced spiral structure and their application 

in display systems) 

S2 Priv.-Doz. Technical University Berlin, Laboratory of Liquid crystals ( Nov,-Dec. 1994, 

fa Oct-Dec. 1995, Feb.- Apr.1997); 

Expertise: 

electrooptics of nematic, cholesteric, ferroelectric, nematic discotic 
liquid crystals; 

polymer/ liquid crystal systems(PDLC,gels,anisotropic network); 
bistable effects in nematic and cholesteric liquid crystals; 
controlled diffractive effects(grating) in cholesteric liquid crystal; 
thermo and photooptics of cholesteric liquid crystals; 
optical addressing of liquid crystals and electroluminescent systems; 
optically addressed spatial light modulators and optical image transducers; 
solid state night vision systems, optical limiting; 

optical liquid crystalline memory(optical RAM) for optical computing systems, 
electrophoretic effects in liquid crystals, 
electrooptics of nematic liquid crystals colloids, 
bistable effects and devices. 

Address: 

Hewlett-Packard Labs, 
Filton Road, Stoke Gifford 

i 
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Bristol BS34 8QZ 
United Kingdom 
Tel: 01173129205 
Email: david sikharutidze@hp,com 

LIST OF PUBLICATIONS OF D.SIKHARULIDZE 

Books 

D.G.Sikharulidze, G.S.Chilaya. Image Transdurces Based on MIS-Electrooptical 

material structure, Moscow, Radio I Swiaz, 1986,( in Russian). 
K.D.Vinokur, D.G.Sikharulidze, G.S.Chilaya, Z.M.EiashvilL Liquid Crystals with 
Helical Structure and Their Applications in Displays. Tbilisi, Metzniereba, 
1988, (in Russian). 

Selected publications 

LSikharulidze D.G., Chilaya G.S. New type fast image converter - low ohmic semicoductor-liquid crystal 

Abstracts 13-th Intern, liquid crystal conf., (book 2), Vancouver<Canada),1990, p. 11-43. 
2.G.Chilaya, D.Sikharulidze. Induced ferroelectric salicylidenanylene liquid crystals: electrooptical 
33 properties 

T| and applications. Ferroelectrics, 1991,V.l 14, p.329-343. 

'J) 3. A.Chanishvili 3 G.Chilaya, D.Sikharulidze. Light modulator based on optically active neirratic-crriral 

H liquid 

^ crystal structure.Mol.CrystXiq-Cryst., V.207, 1991, p.53-57. 

; 5 4. D.Sikharulidze, G.Chilaya. New protective light valve with local modulation - low-ohmic semiconductor- 

^ liquid crystal. Abstracts 14-th Intern, liquid crystal conf, Pisa(Italy), 1992 5 VoLII, J-P47 > p,815 

5. A.Chanishvili, G.Chilaya, D.Sikharulidze.Electrooptic effect in optically active nemanc-criiral liquid 
crystal structure. Applied Optics, 1 994,v.33, No, 1 6 9 pp 3482-3485 

6. D.SildiarulidzeG.Chilaya. The effect of optically addressed spatial modulation of light in the structure 
of low ohmic semiconductor-liquid crystal without applied voltage. 

fjn Abstr. 15 th Intern.LC conference,Jule,3-8,1994, Budapest (Hungary), K-P39,p.933 

6 7. G.Chilaya,A.Chanishvili, G.Petaashvili and D.Sikh aruUdze. Anomalous reflection at selective 
cholesteric-to-smectic phase transition. MoLCrystXiqXryst.,1995, v.261,pp 233-239 
O 8. G.Chilaya,A.Chanishvili, D.Sikharulidze. Optically active( cholesteric with intermediate chirality) 

TJ LC structure for light modulation. Proc.SPIE,1995,v.2372, pp 96- 100 

=< .9. G.Chilaya, G.Hauck, H.-D.Koswig and D.Sikharulidze. Electric field controlled colour 

etlect in cholesteric LCs and polymer-dispersed cholesteric LCs. J.of ApplJPhys. 80(3), 
August 1 996 ; pp 1 907- 1 909 

10. Chilaya, G.Hauck, H.-D.Koswig , G.Petriashvili, D.Sikharulidze. Field induced increase 
of pitch in planar cholesteric liquid crystals. CrystRes.TecnoL 32,3, 1997,pp 401-405 

1 1. G.dulaya,A.Chamshvili, G.Petriashvili and D.Sikharulidze. New pretransitionai liquid crystal 
phase with anomalous selective redaction. MoLMaterials., v.8,1997, pp. 245-255 

12. A.Chanishvili s D.Sikharulidze,G. Chilaya ,G.Petriashvili . Electrooptics of" amorphous" 
cholesteric structures with intermediate chirality. MoLMaterials., v.8,1997, 295-299 

13. D.Sikharulidze, G.ChilayaJKl.Praefcke, D.Blunk. First observation of an optically controlled 
electro-optic effect in nematic-discotic liquid crystals. Liquid Crystals, v.23,N 3, 1997, pp 439- 442 

14. R.Macdonald, P.Meindl, G.Chilaya, D.Sikharulidze. Photoexcitation of space charge fields and 
reorientation of a nematic liquid crystals of discotic molecules. Optics Commun. 150 ,1998, pp 195- 

200. 

15. L.M.Blinov, S. P.Palto, S., D.G. Sikharulidze ,V.Yakovlev,. Assymetric electrooptical switching of 
a nematic cell controlled by a corona poled ferroelectric polymer layer. Appl. Phys. Lett..v.72, N 25, 
1998, pp 3377- 3379. 

16. A.Chanishvili,G.Chilaya ^.Petriashvili, D.Sikharulidze. Optics and electrooptics of blue phases. 
Abstracts 17-th Intern, liquid crystal conf, Strasbourg(France), 1998, P2-200. p.P-137 
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17. R. Macdonald, P. Meindl, G. Chilaya, D, Sikharulidze. Reorientation of a Nematic Liquid Crystal of 
Discotic Molecules by Photoinduced Space Charge Fields. MoKCrystLiq.Cry^t vol.320, , 1998, p.115 

18. D f Sikharulidze, R.Barberi, M.Giocondo, R.Bartolino. Novel fast bistable nematic display with intrinsic 
• gTey scale. Abstracts 17-th Intern, liquid crystal conf., Strasbourg(France), 1998, A2-07 p.O-7 

19. D .Sikharulidze, A.Tchanishvili, ,G.Petriashvili N.Scaramuzza, R.Barberi, R.Bartolino. Polarity 
sensitive bistable color effect in cholesteric liquid crystals with an asymmetric polymer network. 
AppL Phys. Lett. V.75, N 7 , 1999.p.l013 

20. D .Sikharulidze, R.Barberi. Local electric field and bistable switching in nematic liquid crystal 

cell. IY National Congress of the Italian Liquid Crystal Society, 24-26 May 2000 ,Reggio Calabriajtaly, 

21. D.Sikharulidze, Nanoparticles: a approach to controlling an electrooptical behaviour of nematic liquid 
crystals, AppL Phys. Lett, 86, 0333507 (2005) 

22. D.Slkharulidze, Electrophoreticaly controlled nematic: A novel approach for LCD technology, Proc. 
EuroDisplay 2005, 546 (2005) 

Patents: 

6 USSR Patents , N 506243, N 580778, N 528824, N 680462, N 807833, N 812030, 
1 Republic of Georgia patent, U475 
US Patents: 

US6970211, US20040144953, US20050094087, US20050206831, US20050243264 
Patents GB, GB2394781A, GB2404260A, GB2407646A, GB2407645A, GB2412180A, 
GB2413646A 

Patent Japan, JP 2004163867A 
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